Summary. Glucose movement into the oviductal fluid of rabbits was studied in anaesthetized animals. The oviducts were cannulated at each end, and 2 ml 0\m=.\9% NaCl at 37\s=deg\C were recirculated through the lumen for 4 h. D-Glucose appeared linearly in the fluid, reaching an average concentration of 2\m=.\6mM. The rate of D-glucose appearance was 17 times greater than that of L-glucose, infused intravenously, suggesting that a component of the D-glucose movement operated by facilitated diffusion. The oviduct was unable to move glucose against an adverse plasma to lumen concentration gradient. We suggest that the glucose entering the oviductal fluid originates in the plasma and that the mucosal portion of the oviduct is responsible for this sugar transfer.
Introduction
The oviductal fluid provides an environment for gamete transport, fertilization and early cleavage of the egg. The detailed composition of the fluid and the hormonal influence on its constituents are known for a number of species (Hamner & Fox, 1969; Hamner, 1973; Brackett & Mastroianni, 1974) . Oviductal fluid is a complex mixture of water, ions, carbohydrates, lipids, amino acids and proteins and may be secreted against a hydrostatic pressure. However, in contrast with other secre¬ tory or absorptive processes, such as those found in the pancreas, gall bladder, small intestine and kidney, very little is known about the mechanisms by which the oviductal fluid is formed. We have therefore examined the way in which a major constituent, glucose, is transported into the oviductal fluid of the rabbit in vivo.
Materials and Methods
The time-course of glucose appearance in rabbit oviductal fluid was followed over relatively short periods of up to 4 h, because it was hoped that this would provide information on the initial rate of sugar transfer. The volumes of oviductal fluid formed during this period in the rabbit are only of the order of 100-200 µ , and there are considerable difficulties in collecting serial, representative samples from such small volumes within the oviduct lumen. It was therefore decided to cannulate each end of the oviduct and recirculate 2 ml perfusion medium at 37°C through the lumen, from the uterine to the ovarian end, removing small (10 µ ) samples at regular intervals from a water-jacketed reservoir incorporated into the perfusion circuit. The perfusion medium was 0-9% NaCl because it is (1) a simple medium and (2) often used in analogous studies in vivo on other epithelial tissues. Streptomycin (100 ug) and penicillin (200 units: both from Sigma Chemical Company Ltd, London) were added to the medium to inhibit bacterial growth. Control experiments showed that they had no effect on the rate of glucose appearance. The perfusion medium was recirculated at a rate of 50 µ min-1 with a peristaltic pump (Gilson). This flow rate ensured adequate mixing and minimized pulsation in the perfusion circuit. Doubling the flow rate had no effect on the rate of glucose appear¬ ance, but this higher flow rate was not used in case the mucosal lining of the oviduct (endosalpinx) was disrupted. Boehringer Mannheim GMBH) on a Technicon Autoanalyser, and when radioactive sugars were used, samples were also measured in a liquid scintillation counter (Beckman L-S230).
Results
The time-course of appearance of D-glucose in the fluid circulating through the oviduct lumen is shown in Text- fig. 1 . The results from the left and right oviducts have been pooled because no differ¬ ence could be detected between the two sets of values. Glucose appeared linearly for 4 h and by this time 5-2 ± 0-46 µ (S.E.M.) had accumulated. The glucose concentration in the perfusion fluid at 4 h was 2-6 ± 0-23 iriM (S.E.M.). The plasma glucose concentration during the 4 h was 20-3 ± 2-7 rriM (S.E.M.). When experiments were continued for longer than 4 h, fragments of the endosalpinx were sometimes released into the circulating fluid, suggesting deterioration of the preparation; when this happened the glucose in the fluid disappeared (in about 90 min) possibly due to metabolism by the underlying muscular layers. The results in Text- fig. 2 , the experiments on dead animals, and the calculation derived from the glucose content of the oviduct, strongly suggest that the origin of the glucose appearing in the ovi¬ ductal fluid is the plasma. The lack of glucose secretion after disruption of the endosalpinx suggests that it is the mucosal portion of the oviduct which is responsible for the glucose movement. The retention for 4 h of unlabelled glucose and of about 75 % of the radioactivity derived from d-[U-14C]-glucose added to the oviductal fluid at zero time indicates that the glucose flux from oviduct lumen to plasma was small under the experimental conditions. However, it is difficult to understand why glucose should not have continued to appear in the oviduct after loading of the perfusion fluid with 5 mM glucose, because an approximately fourfold gradient of glucose from plasma to oviduct lumen still existed.
The 4-h concentrations and absolute amounts of glucose appearing in the medium perfusing the oviducts were about four times greater than those reported for rabbit oviductal fluid collected over 24 h (Holmdahl & Mastroianni, 1965 ;  Iritani, Nishikawa, Gomes &VanDemark, 1971). One explana-tion for this discrepancy is that when the oviduct is perfused, as in the present study, the glucose is rapidly cleared from the sites of secretion, preventing the build up of high local concentrations of glucose, and unstirred layers of fluid which might inhibit further glucose output.
Oviductal fluid is thought to be produced by selectivetransudation of blood constituents, and by the secretion of specific constituents by the endosalpinx (Hamner & Fox, 1969 ; Hamner, 1973 ; Brackett & Mastroianni, 1974) . We have provided evidence for the selective downhill movement of glucose from plasma to oviduct lumen, and are at present investigating the details of this transport process. Glucose has been shown to be a potential substrate for spermatozoa, and cleavage stage embryos, and its presence in the oviductal fluid is therefore likely to be of importance in the early events of reproduction (Brackett & Mastroianni, 1974) .
